Pneumonia is the most common cause of mortality in child under five years of age. The objective of the study was to assess socio-demographic and clinical characteristics of children under 5 hospitalized for pneumonia. Material and method: We conducted a 6 months prospective study from June 1 st , 2016
Introduction
Pneumonia is the most common cause of mortality in child under five years of age [1] [2] . The annual incidence in the industrialized countries is estimated between 36 and 40/1000 in children under 5 years [3] . Every year, 1.9 million children under 5 die from pneumonia mainly in developing countries [2] . Poor socio-economic conditions, chronic diseases, lack of vaccination, malnutrition, air pollution and inadequate and late care would contribute significantly to high pneumonia mortality [4] [5] . To reduce the mortality attributable to it, the World Health Organization (WHO) has implemented the global strategy for the management of acute respiratory infections in children under five. This is based on early clinical screening and rational use of antibiotic therapy in primary and peripheral hospitals [6] .
In Bamako, the capital of Mali, pneumonia was the most frequent cause of hospital admission, representing 18% of total hospital admissions [7] . Acute respiratory infections represent 34% of admissions in children, and 15% of child hospitalizations in the Pediatric Department of Gabriel Touré Teaching Hospital, the national reference structure [8] . However in statistics, there is no information specific to pneumonia.
The aim of the study was to assess socio-demographic and clinical characteristics of children under 5 hospitalized for pneumonia in order to propose preventive measures.
Material and Method
We conducted a 6 months prospective study from June 1 st , 2016 to December 31 st , 2016 in the general pediatric service in the Pediatric Department of Gabriel Touré Teaching Hospital in Bamako, the capital city of Mali. The department is the highest reference structure in the country. Its provides the care of either children referred from all over the country at every level of the national health pyramid or those accompanied by their parents from the city of Bamako and its neighboring areas. The general pediatric ward has 62 beds and hospitalises an average of 2162 patients per year, of which 55% are referred by other health structures [8] .
Children over one month and less than 5 years old who were hospitalized for pneumonia less than 14 days old and had a chest x-ray were included.
Operationally:
-pneumonia has been defined according to the WHO in the presence of:
cough and/or breathing difficulties, and tachypnea (breathing rate ≥60 cycles per minute in children less than 2 months, ≥50 cycles per minute between 2 housing, profession of the child's father, and the family income. This allows us to classify the socio-economic ranking: favorable and unfavorable.
-Vaccination was evaluated according to the Expanded National Immunization Program.
-Severe malnutrition has been defined for a weight-to-size ratio < −3 ZScore [14] .
-The diagnosis of human immunodeficiency virus (HIV) infection was made in the presence of a positive PCR-DNA before the age of 18 months or two positive serologies after the age of 18 months [15] .
-Anemia has been called severe when hemoglobin <8 g/dL [16] .
-Hyperleucytosis has been defined by a white blood cell count > 15,000/mL [16] .
-C-Reactive Protein (CRP) was positive for >6 mg/L [16] .
-Fever was retained for axillary temperature above 38˚C [16] .
-Hypoxemia was retained for oximetry with pulse oximeter 90% [16] .
Were not included the children who presented wheezing at auscultation.
The variables studied were related to socio-demographic data (age, sex, socio-economic level, vaccination, pathological history, consultation time), clinical (cough, fever, respiratory distress, respiratory rate, crackling rales), radiological, biological (blood count and CRP), therapeutic and evolutionary. These data were collected using a survey sheet.
Data capture and analysis were done on SPSS version 20. For the analysis of prognostic factors the Fisher Test was used with a significance level of less than 5%.
Results
During the study period 2875 children from 1 to 59 months old were hospitalized. We selected 63 cases of pneumonia according to our definition criteria, i.e. The main clinical, biological, bacteriological and radiological features are summarized in Table 2 .
Beta-lactams were first-line prescribed in all patients: amoxicillin (61%) and ceftriaxone (39%). They were associated with gentamicin in 39% of cases. The average duration of antibiotic therapy was 13 days (range 3 to 30 days). The average time to obtain apyrexia was 3 days (range 1 to 7 days). The average hospital stay was 9 days with extremes of 2 and 26 days. Six patients died or a case fatality rate of 9.52%. The factors associated with mortality were age less than 14 months (p = 0.08), adverse socio-economic conditions (p = 0.0003), and the presence of hypoxemia at the entrance (p = 0.01). Table 3 presents the factors associated with mortality.
Discussion
This study aimed to determine the epidemiological and prognostic aspects of acute pneumonia in children from 1 to 59 months old hospitalized in a reference last-level service in Mali. The duration of the study could be a limit because it did not allow to appreciate the seasonality of the affection. It took place during the rainy, humid season (June to September) and the cool season between October and December, characterized by dry, cold and dusty winds. As parents were in charge of the X-ray, it was not performed in all patients. That might be one weakness of our work because the hospital frequency was probably underestimated in our study because of this mode of recruitment related to the Open Journal of Pediatrics [19] .
It is also during this period that food diversification and breastfeeding decline begin with the risks of diarrheal diseases and malnutrition. It also highlights the importance of protective immunoglobulin in breast milk [22] . The male sex was In our study, 10% of children were infected with the HIV human immunode- Pneumonia is most often manifested through two types of syndromes: infectious syndrome dominated by sudden onset fever, respiratory syndrome with functional signs (cough, dyspnea, chest pain, polypnea) and physical signs (condensation syndrome) [10] [30]. The majority of patients arrived in a chart of tachypnea (93.65%) and fever (80.95%). These serious forms could be explained by a delay in diagnosis and the high frequency of comorbidities, which are very frequent in our context [21] [26].
According to the literature, pneumonia is rarely diagnosed in a patient with normal temperature, heart rate, and respiratory rate [31] . The absence of abnormalities in the pulmonary examination, however, is not sufficient to eliminate pneumonia. Tachypnea is frequently reported in the literature as having a strong predictive value for pneumonia [19] [38] . In a study conducted in Morocco in adults, on the interest of cytobacteriological examination of sputum in the management of bacterial pneumopathies in hospital, it was possible to isolate a germ in only 42.5% of cases [39] . Data from the literature show that viruses, Streptococcus pneumoniae and
Haemophilus influenzae b are the predominant pathogens in community-acquired acute pneumonia in children <5 years of age [3] [4]. Given the low performance of complementary investigations for etiological diagnosis, a pragmatic approach of therapy with broad-spectrum antibiotics is generally used [34] [36].
Effective management of pneumonia cases is based on appropriate antibiotic therapy and supportive care, particularly oxygen therapy in the most severe cases
[3] [40] . Although our practices were not fully in line with WHO guidelines [35] , all our patients had received beta-lactams. In our series, the hospital mortality rate was 9.52% while it was only 0.8% in Brazil [24] . Factors associated with mortality were age less than 14 months (p = 0.08), adverse socio-economic conditions (p = 0.0003) and presence of hypoxemia at entry (p = 0.01). In the study of Nascimento-Carvalho et al. in Brazil, the deaths of children with pneu- [24] . These pathologies have a negative influence on both the symptoms, the prognosis and the cost of treatment [24] [32] [35] . Reducing hospital mortality with pneumonia then requires continuing education of care staff for proper case management, improved access to health care and efforts to educate mothers about health
Conclusion
Pneumonia remains a major cause of morbidity and mortality in our context.
The adverse socio-economic conditions favoring the non-respect of preventive measures such as vaccination and the late use of care, constitute a key prognostic factor. Further work should examine the determinants that the authorities could act to reduce the frequency of pneumonia and the deaths attributable to it.
